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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tine invention, and of tlie manner and process of 
mailing and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 2 and 5, as well as claims 3 and 6-8 which depend therefrom, are 
rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written 
description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. The original specification does not provide explicit support for the 
new limitations added to the claims that the cross-sectional image being detected by the 
photo-image sensor is an image across the entire cross-section of the slurry by-pass. 
The applicant cites Figure 3A and paragraph 18 as support for the new limitations. 
However, Figure 3A is disclosed in the original application as being the cross-section of 
the by-pass, not as being the detected section or image of the detected section 
produced by the image sensor. Further, paragraph 18 discloses that the photo image 
sensor detects a generally cross-sectional image of the by-pass but does not explicitly 
state that the image sensor detects an image of the entire cross-section of the by-pass. 
Thus, the original application is not considered to provide support for the amended 
claims, submitted on 5/22/2009. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2, 3 and 5-8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Kondo et al (2002/0061722) in view of Kilham et al. (4,529,306). 

5. In reference to claim 2, Kondo discloses an apparatus to control slurry flow in a 
chemical mechanical polishing apparatus for planarizing an object to be polished by 
supplying slurry on a grinding pad through a slurry injection conduit, the apparatus 
comprising a slurry supply unit (L1 , 1) to supply slurry to the slurry injection conduit (57) 
through a slurry supply line (51 and 56), a by-pass (561) diverged from the slurry line, 
wherein the slurry in the by-pass is returned to the slurry supply line, a photo image 
sensor (7) to detect a cross-sectional image of the slurry flowing in the by-pass, a slurry 
measuring unit (arithmetic processing unit; paragraph 48) to analyze the image 
captured by the photo image sensor to measure the sizes of particles included in the 
slurry and the particle density of the slurry across the cross-section of the by-pass (as 
seen in figure 2), a diluent solution supply unit (L2; water supply) to supply diluent 
solution into the by-pass to reduce a concentration of particles in the slurry and a slurry 
flow control unit (10) to control the slurry supply unit based upon the particle sizes and 
the slurry density measured by the slurry measuring unit. Kondo discloses that the 



Application/Control Number: 10/676,643 Page 4 

Art Unit: 3727 

solution as produced is sampled and diluted with pure water and then irradiated with 
light (paragraph 3, lines 1-4), wherein the slurry supply unit supplies undiluted slurry to a 
mixing tank (2), where the slurry is diluted with water (paragraph 32). The diluted slurry 
then passes through a third tank (3) into the main supply line (56), wherein a portion of 
the diluted slurry passes through the by-pass (561). Thus, the diluent solution supply 
unit (L2) does provide diluent solution to reduce a concentration of particles in the 
slurry, into the by-pass via mixing tank (3) and main supply line (56). However, Kondo 
fails to specifically disclose a slurry injection nozzle, but does disclose that the slurry is 
supplied to the work piece of a CMP tool, and it is commonly known in the art that a 
nozzle may be used to supply slurry to a work piece accurately during the CMP 
process. Therefore, it would be obvious to one of ordinary skill in the art at the time the 
invention was made to provide a nozzle to supply the slurry to the substrate in order to 
control the slurry and make application of the slurry more accurate. Kondo further 
discloses that the sensor (7) is used to detect the number of large abrasive grains 
contained in the polishing solution and is a light -extinction type sensor, which 
illuminates light, provided by a light source such as a laser (paragraph 48) through one 
side of the by pass, and detects the amount of light that is irradiated through to the other 
side, which is clearly collecting data based on the cross section of the by-pass that the 
light is passing through. Kondo further discloses that the sensor may also disclose that 
other particles (foreign matter) that are generated by pumps and valves may also be 
controlled by the particle detector (7; paragraph 72). However, Kondo fails to 
specifically disclose that the sensor is a photo image sensor that may detect sizes of 
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particles included in the detected cross-section image and a particle density of two 
dimensions of the slurry across a cross-section of the by-pass. Kilham discloses an 
apparatus for detecting and analyzing particulate matter in a liquid flow that is used to 
control the processing of the liquid in -situ. Kilham discloses that the apparatus 
comprises a photo image sensor (observation probe 24) that is positioned to observe 
and provide an image of a lateral cross-section of the liquid stream, either a partial 
cross-section (Col. 4, lines 39-65) or a full lateral cross-section (Col. 6, lines 48-63) to 
provide accurate and detailed determination of the number, size and kind of solid 
particles in a liquid stream (Col. 2, lines 17-22 and 56-66). Kilham further teaches that 
the detecting system is preferable over many other previously known particle detection 
systems, including laser scanning, similar to the laser light-extinction taught by Kondo, 
because the system will provide accurate and detailed data, will operate effectively and 
reliably, is easily adapted to a wide variety of manufacturing equipment, uses a good 
deal of known, reliable technology and is relatively inexpensive, which will enable 
widespread practical applications (Col. 1, line 27 - Col. 2, line 55). Thus, Kilham 
discloses that the detection apparatus is desirable over other similar techniques and is 
capable of detecting size, number and type of particles within a liquid flowing through a 
conduit, which is the same function provided by the sensor (7) of Kondo. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to replace the sensor (7) of Kondo with the detection apparatus of Kilham, 
because the sensors are considered to be known equivalents in the art, both being 
capable of detecting particle size, type and density in a liquid stream, Kilham teaches 
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that the apparatus is desirable over laser scanning (like the sensor of Kondo) because it 
is less expensive and is capable of providing valuable color information for particles 
within the liquid stream (Col. 2, lines 1-10) and to provide a detection system that will 
provide accurate and detailed data, will operate effectively and reliably, is easily 
adapted to a wide variety of manufacturing equipment, uses a good deal of known, 
reliable technology and is relatively inexpensive, which will enable widespread practical 
applications, as taught by Kilham. Thus, the photo image sensor of Kilham, when 
applied to the apparatus of Kondo, which observes a partial or full lateral cross-section 
of the liquid stream will clearly detect a partial or entire cross-sectional image of the 
slurry flow in the by-pass and detect sizes of particles included in the cross-sectional 
image and particle density of two-dimensions (any cross-section being a 2-dimensional 
layer) of the slurry across the cross-section of the by-pass. 

6. In reference to claim 3, Kondo discloses that the diluent for the slurry production 
is pure water (paragraph 3, lines 1-3). 

7. In reference to claim 5, the method of using the apparatus disclosed by Kondo 
would obviously provide a method to control slurry flow in a chemical mechanical 
polishing apparatus for planarizing an object to be polished by supplying slurry on a 
grinding pad through a slurry injection nozzle, the method comprising supplying slurry to 
the slurry injection nozzle through a slurry supply line, introducing slurry into a by-pass 
diverged from the slurry supply line, supplying a diluent solution into the by-pass to 
reduce a concentration of particles of the slurry (both slurry and diluent solution being 
mixed together in tank 2 and supplied to the by-pass through main line 56), capturing 
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with a plioto image sensor (of Kilham) a partial or entire cross-sectional image of the by- 
pass in which the slurry flows and detecting the sizes of particles included in the 
captured cross-sectional image and a particle density of two dimensions (as discussed 
supra) of the slurry across the cross-section of the by-pass, analyzing the cross- 
sectional image captured by the photo image sensor to measure the sizes of particles 
included in the slurry and the particle density of the slurry across the cross-section of 
the by-pass, returning the slurry in the by-pass to the slurry supply line and controlling 
supply of the slurry based upon the measured sizes of particles and density of slurry. 

8. In reference to claim 6, Kondo discloses that the diluent for the slurry production 
is pure water (paragraph 3, lines 1-3). 

9. In reference to claim 7, it would be obvious that the density of the slurry supplied 
to the slurry injection nozzle would be higher than a density of the diluent solution 
because the slurry supplied to the slurry injection nozzle will have abrasive particles in 
pure water, where as the diluent solution is only pure water and because the abrasive 
particles are made of solid material, it would further be obvious that the abrasive grains 
have a higher density than the pure water or water with a pH adjuster and would thus, 
make the slurry solution of pure water and abrasive grains have a higher density than 
the diluent solution. 

1 0. In reference to claim 8, it would further be obvious that the amount of particles in 
the slurry supplied to the slurry injection nozzle will be higher than the amount of 
particles in the supplied diluent solution because the supplied diluent solution does not 
have any particles in it. 
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Response to Arguments 

11. Applicant's arguments filed 5/22/2009 have been fully considered but they are 
not persuasive. The applicant argues that the Kilham reference does not teach a 
detection apparatus as claimed because Kilham discloses that the apparatus produces 
an image of only a portion of the cross-section of the stream. However, as discussed 
supra, Kilham discloses one embodiment wherein the photo image sensor only detects 
a portion of the cross-section of the by-pass but also discloses an alternative 
embodiment for detecting the full lateral cross-section of the by-pass. Thus, Kilham 
dopes teach that the entire cross-section may be detected and analyzed. Therefore, 
the Examiner maintains the rejection because the detection apparatus of Kilham does 
read on the applicant's claimed limitations for detecting an entire cross-sectional image 
of the by-pass and the slurry in the by-pass. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Farkas et al (5,710,069) discloses an apparatus for monitoring 
and controlling slurry using a photo image sensor, Cerni et al (6,275,290) discloses an 
apparatus for monitoring and controlling slurry that comprises a by-pass with a photo 
image sensor to detect a cross-sectional image of the slurry in the by-pass, Kilham 
(5,191 ,388) discloses a photo image sensor apparatus for analyzing particulate matter 
in slurry flow, Choi et al. (2003-036970) discloses a method for measuring density and 
particle size in a slurry using ultraviolet light, Lawton (6,347,976) discloses a common 
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CMP system the uses sensors to determine operating properties of the system to 
control the system and uses a nozzle to supply the slurry to the substrate. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYAN R. MULLER whose telephone number is 
(571 )272-4489. The examiner can normally be reached on Monday thru Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Monica S. Carter can be reached on (571) 272-4475. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Bryan R Muller/ 

Primary Examiner, Art Unit 3727 

6/5/2009 



